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Effects of Gradient Substrate Temperature and Reactive Sputtered TiC Interlayer
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Abstract; Diamond films were deposited on Ti6Al4V substrates with the mixture gas of methane and hydro-
gen by hot filaments chemical vapor deposition (HFCVD). The surface structure and cross-section morpholo-
gy was observed by scanning electron microscopy (SEM) and atomic force microscope (AFM), the compo-
nents were investigated using X -ray diffraction (XRD) and laser Raman spectrum, and the adhesion of dia-
mond f{ilm was characterized by Rockwell hardness tester. A TiC interlayer was deposited on the substrate u-
sing reactive magnetron sputtering. Diamond films were grown on original and TiC coated Ti6Al4V substrates
with decreasing substrate temperature gradually during the CVD diamond growth. The effects of gradient sub-
strate temperature and reactive sputtered TiC interlayer on the diamond films by HFCVD were investigated. The re-
sults show that the average size of diamond films on original and TiC coated Ti6Al4V substrates is 0. 77 pm
and 0. 75 pm, respectively, and the film internal stress is —5. 85 GPa and —4. 14 GPa, respectively. A TiC
interlayer with appropriate seeding pretreatment is shown to play an important role in improving the nucleation
and quality and decreasing the residual stress of the diamond film, relative to that shown by substrates without
such pretreatment.
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Table 1 Parameters of magnetron sputtering

CH, in Ar Pressure Temperature Power Time

/% /Pa /C /W /h
5 1.4 400 230 2
10 1.4 400 230 2
20 1.4 400 230 2
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Fig. 1 Schemes of sample encapsulation
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Table 2 Deposition parameters of diamond film

Parameter Value
Distance /mm 8.0 £ 1.0
Temperature /C 600.0 £10.0
Pressure /kPa 3.00 £ 0.05
CH, in H./% 2

Flow rate /(L * min™ ') 100
Response time /h 3
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